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ON  THE  RESULIS  OF  THE  WORK  OF  THE  SCIEMYIFIC-IECHNICAL 
GEOPHYSICAL  CONFURENCE 

T-f-M>iir -ftrrnri  -  r  i  ri--  ,  -  - ^ 

(USSR) 

A,  S.  Shirokov 
Ministry  of 
Geology  and 
Conservation  of 
Mineral  Resources 
USSR. 

A  scientific-technical  geophysical  confehence,  organized  by  the 
Ministry  of  Geology  and  Conservation  of  Mineral  Resources  of  the  USSR, 
the  State  Scientific-Technical  Coimnittee  of  the  Council  of  Ministers 
of  the  USSR  and  the  Scientific-Technical  Mining  Society  was  held  in 
Moscow  on  6-8  October 

7h9  delegates  from  15ij  industrial,  scientific-research,  and 
experimental-design  establishments  and  other  organizations  of  the  Min¬ 
istry  of  Geology  and  Conservation  of  Mineral  Resources  of  the  USSR, 
the  USSR  State  Planning  Commission,  Academies  of  Science  of  the  USSR 
and  Union  republics,  Soviet  Economic  Councils  (Sovnarkhozes )  and  from 
scientific-research  and  training  institutes  participated  in  the  work 
of  the  conference. 

In  an  introductoiy  speech,  B.  N»  Yerofesrev,  Deputy  Minister  of 
Geology  and  Conservation  of  Mineral  Resources  of  tiie  USSR,  noted  that 
geophysical  research  methods,  the  volume  of  which  will  be  increased 
over  2  times  during  the  Seven-Year  Plan,  play  a  major  role  in  the 
prospecting  of  mineral  deposits.  The  conference  must  be  devoted  to 
the  cause  of  further  raising  the  level  of  geophysical  work  and  its 
geological  efficiency  and  encouraging  wide  circles  of  geophysicists 
and  geologists  to  fulfill  the  historical  directives  issued  at  the 
XXI  Congress  and  at  the  Jime  Plenum  of  the  Central  Committee  of  the 
Communist  Party  of  the  Soviet  Union. 

The  conference  examined  problems  concerning  the  status,  trends, 
methods  and  perspectives  in  the  development  of  scientific-reseahch, 
experimental  design,  instrument  building  and  applied  geophysical  work 
carried  out  by  various  establishments  and  organizations  in  the  Soviet 
Union. 
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More  than  300  delegates  participated  in  the  discussion  of  the  16$ 
reports  ahdV communications  presented  at  the  conference,  Tidiich  closed 
by  adopting  a  sweeping  resolution, 

V.  V,  Fedynskiy,  a  member  of  the  Board  of  the  liinistry  pf  Geplo^ 
and  Conservati  on  of  Ivlineral  Resources :  of  t^ie  TJ3SR.  and  chief  'of  the  • 
Geophysical  Department^  read  ah.  important  basic.:p,sper  entitled  '®The 
Basic  Tasks  and  Prospective  Development  of  ■Geophysical  Operations 
Concerned  ¥ith  the  Prospecting  and  Survey  of  Mineral  Resources  During 
the  19$9-196$  Period",  The  speaker  pointed  out  that  the  volume  of 
operations  performed  by  all  known  geophysical  methods,, has  beft^  plgni'c 
ficantly  increased  during  the  current  seven-year  period ''and  their 
distribution  prflong  the  various  regions  and  minerals  resources  has  been 
improved.  The  ratio: 'of  geophysical  survey  methods  in  the  general  com¬ 
plex  of  geological  prospecting  operations  will  be  increased  from  l$.<>k% 
in  19$Q  -to  2$%  x‘sxl9$9o  A  significant  amount  of  geophysical  work  will 
be  conducted  in  the  eastern  regions  of  the  Soviet  Union.  The  paper 
stressed  the  role  played  by  scientific-research  institutes  in  deyelop-- 
ing  and  improving  the  pi'OcedUres  and' techniques  of  indiyidual  geophysi¬ 
cal  survey  methods  and  their  combined  application  in , all  stages  of  geo-: 
logical  survey  work.;;-  i 

The  paper  read  by  A,  S.  Shirokov  and  V,  V,  ZhufaVlev  Geophysics 
Department  of  the  Ivlinistry  of  Geology  and  Conservation  of ,  Mineral .  , 
Resources  USSR),:  enti  tied  ‘‘Status  of  Technical'  Equipment  and  .‘Prp^eor  ; 
tive  Development  of  Geophysical' Instrument  Construction",  ..gave  a 
detailed  description  of  the  present  status  and  'basic' methods  for,- ,,, 
intensifying /scientific-^research  and  experimental  design  work  in  the 
field  of  geophysical  instrument  construction,  ' 

The  paper  read  by  A.  N.  Tikhonov  (Council  on  Methods  of  Prospecting 
Geophysics),  and  Ye.  V,  Karus  (Institute  of  Earth  Physics  of  the  USSR  .. 
Academy  of  Sciences)  entitled- "Status 'and  Research  .tre.hds.  in  the. 
Development,  of  New  and  the  Inproveraerit  of. Present  Methods  q.f  Prospect-; 
ing  Geophysics  at  the  US’SR  Academy  of 'Sciehces  and  at  Academies  of  . 
Sciences  of  Union  R^ublics’"',  and  the  pfaper  of  M.  .Ky  Polshko'y.  (All-. 
Union  Scientific  Research  Institute  of 'Geophysics)  entitied  "Status, 
and  Development  ITends  of  S'Cientiflc-Research  ¥ork  in  Applied  Geor-  , 
physics  in  the  USSR",  were  maihlj^' concerned 'Hjith' a  description  oi  a  . 
wide  range  of  problems  cohcerhihg  theoretical  develppmehts  and  the 
creation  of  new  and  advanced '  geophysical  survey  niethbdis  (including - 
aerial  g^eophysical  methods),  the  design  of  "more  efficient  geopi^sical 
instruments  and  equipment  used  in  all  methods  of  geqpl^sical.  pros-  , 
pecting,  and  the  .mechanization  and  automation  of  geophysical  opera-  . 
tions. 


T.  N.  Simonenko  and  T.  N.  Spizharskiy  (All-Union  Geological 
Scientific-Research  Institute)  read  a  psper  entitled  "The  Use  of 
Geophysical  Data  in  Dravring  a  Tectonic  Map  of  the  USSR  on  a  Scale 
of  1:2,500,(300",  showing  the  advantages  of  a  geological  map  based  on 
the  use  of  geophysical  data. 

The  report  made  by  B.  V,  Kotlyarevskiy  (Geophysics, Department) 
and  L.  A,  Ryabinkin  (MINKHIGP  [Moscow  Inst-Res  Chem/Geophy  Equip  (Jonst^ 
entitled  "Status  and  Development  Trends  of  Seismographic  Geophysical 
Exploration",  noted  that  over  6(3^  of  the  funds  allocated  to  geo¬ 
physics  in  the  current  Seven-Year  Plan  will  be  spent  on  seismographic 
geopl^sical  exploration  work.  Therefore,  it  is  necessary  in  the  first 
place  to  improve  the  methods  and  techniques  used  in  seismographic  geo¬ 
physical  exploration  and  to  introduce  a  complex  mechanization  and 
automation  of  production  into  geophysical  methods » 

A  large  h\imber  of  reports  and  communications  were  presented  and 
discussed  in  the  seven  sections  vfhich  worked  simultaneously  during 
the  conference. 

In  the  Section  of  Structural  Geophysics,  19  reports  and  communica¬ 
tions  were  presented  and  discussed,  which  were  concerned  with  regional 
geophysical  surveys  of  the  folded  substructure  and  of  the  sedmentary 
cover  in  various  regions  of  the  USSR,  with  a  studj''  of  the  depth  sti*uc- 
ture  of  the  earth's  crust  and  with  the  use  of  geophysical  methods  of 
exploration  in  oil  and  gas  prospecting. 

As  was  noted  in  the  papers  read  by  V.  I.  Kulikov,  M.  V.  Chervinsk^a, 
L.  I.  Ivanov  and  others,  a  correct  orientation  of  survey  and  prospect¬ 
ing  woi'k  for  oil,  gas  and  other  types  of  mineral  resources  can  be 
achieved  in  a  number  of  regions  with  the  aid  Of  structural  and  geo¬ 
logical  diagrams,  obtained  in  regional  geophysical  surveys. 

The  section  noted  Ihat  new  modifications  of  regional  geophysical 
survey  methods  have  been  developed  in  recent  years,  such  as  the  TT 
electric  geophysical  exploration  method  aiid  the  KiIPV  seismorgraphic 
geophysical  exploration  method*  As  was  noted  in  the  reports  of 
Yu.  N.  Godin  and  I«  P.  Kosminskaya,  surveys. of  the  earth’s  crust  with 
the  aid  of  deep  seismic  probings  are  extensively  practiced,  thus 
allowing  to-  trace  the  course  of  plutonic  fractures  and  to  study  separ¬ 
ate  levels. 

The  problem  concerning  the  use  of  combined  geoph3rsical  methods 
including  seismographic  and  gravimetric  prospecting  and  radiometric 
methods,  for  direct  prospecting  of  oil  and  gas  deposits  in  Bashkiria, 
Azerbaydzhan  and  Turkmerda,  was  examined  in  papers  read  by  F.  A, 
Aleksej'^ev  and  I.  G,  Medovskiy. 


At  the  eame  iime,  the  section  noted  the  inadequate  development  of 
regional  surveys.  There  is  still  a  lack  of  a  sdfficiehtly  "compjlete 
study  of  'geological  structure  based  on  geophysic^  data,  especially  , 
in  regard  to  regions  of 'Siberia  and  the  Par  East,  The  apcibl’aicjr  'of; 
the  cartographic  drawing  of  substructure  contours  Sdmetimes  dees  not 
comply  with  the  necessary  requirements.  The, section  recommended  that 
work  on  deep  seismic  p’robing  be  continued  in  order  to ',ptudy  ;bhb  deep . 
(plu,tonic,)  structhre  of  the  earth's  cnust  in  'dry  land  areas'  and’ .in  .  , 
regions  of  different  geological  structure,  and  also  in  seas  .md  pbeans. 

.  Regional  geophysical  surveys  should  .be  widely  uSM  in  the  Systematic 
study  of  the  deep  geological  structure  of  the  country’s  territory,  in 
estimaiing  the  mineral  potential  of  individual  regions,  and  in  establish¬ 
ing  a  scierttific  basis  for  subsequent  survey  and  prospecting,  operations, 
in  conducting  deep  geological  mapping  together  with  geological' survey¬ 
ing  and  drilling  operations,  and  in  drawing  geological  maps  on ,a 
ls200,000  scale.  A'  recommendation  was  made  .to  Significahtly  increase 
the  volume  of  scientific-research  Tfirork  aimed  at  improiang  combined  , 
regional  geophysical  suiweys  and  the  methods  used  for  conducting  such ' 
surveys  under  geological  conditions,,  as  well  as  work  on  the  develop¬ 
ment  of  direct  prospecting  methods  for  locating  oil  and  gas  deposits,  . 
using  seismographic  and  gravimetric  prospecting,  techniques,  and  also  . 
radiometric  methods.  ’  /  .  ' 

A  total  of  '23  reports  and  communications  on  various  questions  con¬ 
cerned  with  the  prospecting  of  mineral  deposits  were  presented  in  the 
Section  of  Mineral  Geophysics..  These  questions  included  the  general 
status  and  development  of  ge'ophysical  operations  during  cqnpleX  pros-  . 
pebting  of  mineral  deposits?  and  results  of  the  applicatiqh  of  geo-  '  : 
physical  methods  in  mapping  belt  (closed)  ore  regions?  ani  a'  number 
of  specific  projects  concerned  with  the  development  of  equipment,  , 
methods,  etc.';' 

The  great  achievemehts  of ’geophysicists  in  developing 'combined 
geological  and  geophysical  prospecting  inethods  for  locating  mineral  . 
deposits  in  i^aakhstan,  and  .Uabelcistan,  the  positive  results  of  the 
application  of  geophysics  in  geological  mapping  work  conducted  in  the  , 
!l^ansbaykal  region,  aid  in  the  prospecting  of  rich  ii'dh  ore  in.  the  , 
Kursk  magnetic  anomaly'  ;Md  in 'Western  Siberia,  in  Studying  ,the.  diamond 
fields  of  YakUtiya  and' copper  deposits  in'the  Urals,  etc  Were  pointed 
out  in  the  reports  presented  by  A.  D.  Miller,  A.  P.  Solovov  a!nd  others. 

Of  great  interest  were  reports,  describing  the,  deyelopMent  of 'new 
mineral  geophysical  methods,  such  as  radiography  (A  Petrovskiy),  ' 
the  ''radiokip''  method  (A,  15.  Prbloy),  and  the  me^^ 

polarizati  on  skid  undergroiind  ^Avimetry?  As  well :  as  a  report  by  A.  G.  ' ' 
Tarkhov,  concerning  certain  additions  to  the  thebry'  o‘f  information  in 
exploratory  geophysics. 


The  reports  showed  the  significant  expansion  of  the  potential  applica¬ 
tion  mineral  geophysics. 

At  the  same  time,  the  section  noted  the  very  low  degree  of  effi¬ 
ciency  of  geophysical  operations  during  prospecting  for  non-ferrous 
and  rare  metal  deposits  especially  "blind'*  deposits  and  ore  bodies 
located  at  great  depths.  The  use  of  geophysical  methods  in  indirect 
prospecting  of  mineral  deposits,  in  teacing  ore-indicating  s3rBptoms,  . 
and  in  studying  tlie  structure  of  mineral  deposit  regions  is  not  given 
the  proper  amount  of  consideration.  In  general,  the  development  and 
improvement  of  combined  regional  geophysical  surveys  during  prospect¬ 
ing  of  useful  mineral  deposits  are  still  lagging  behind  industrial 
requirements.  The  section  suggest  that  mining  enterprises  should  con¬ 
centrate  their  efforts  on  the  conduct  of  regional  complex  geophysical 
operations  prior  to  prospecting  work.  In  locating  and  studying  mineral 
deposit  regions,  and  in  order  tO  study  their  structure  and  factors  which 
will  facilitate  mineral  prospecting  work,  it  was  considered  expedient 
to  carry  out  large-scale  complex  geophysical  surveys  on  a  1:^0,000  and 
l8l0,000  scale  in  conjunction  with  geochemical  methods  and  prospecting¬ 
surveying  operations,  togelher  with  drilling  and  mining  operations. 

Work  involving  a  generalization  of  available  geophysical  materials, 
aimed  at  clarifying  their  geological  interpretation  and  selecting  a 
rational  combination  of  surveying  methods,  as  v/ell  as  a  detailed  study 
of  the  physical  properties  of  rocks  and  minerals,  will  be  of  great  help 
in  raising  the  efficiency  of  mineral  geophysics.  The  section  suggests 
that  scientific-research  organizations  engage  in  more  intensive  work 
aimed  at  developing  and  introducing  new  geophysical  methods  and  improv¬ 
ing  presently  used  methods  of  prospecting  and  exploring  mineral  deposits, 
and  that  they  should  also  develop  rational  complex  methods  applicable  to 
the  conditions  prevailing  in  individual  mineral  regions.  Particular 
attention  must  be  given  to  a  further  elaboration  of  the  theory  of  pre¬ 
sently  used  and  newly  developed  mineral  geophysical  methods. 

The  Section  of  Seismic  Exploration  heard  26  reports  and  communica¬ 
tions  concerned  with  the  theory  and  general  problems  in  the  field  of 
seismographic  geophysical  exploration,  the  development  of  neTif  seismo- 
graphic  exploration  equipment,  methodical  problems,  and  the  results  of 
seismic  exploration  in  oil  and  gas  bearing  regions. 

Of  exceptionally  great  interest  were  the  reports  presented  by  I.  S* 
Berzon,  concerning  the  study  of  the  dynamic  characteristics  of  seismic 
waves  in  real  media,  by  N.  W.  Puzyrev  oh  the  registration  of  transverse 
waves,  and  by  A.  M.  Yepinat’yeva  on  multiple  reflected  waves.  Among 
the  reports,  having  an  important  practical  significance,  one  might 
mention  in  the  first  place  the  papers  read  by  A.  0.  Slutskovskiy,  A,  N. 
Fedorenko  and  others  concerning  tiie  design  of  new  models  of  seismic 
stations,  the  paper  read  S.  Ya.  Rappoport  and  others  on  marine  seismic 


exploration,  this 'paper  by  A,  K.  Shmelev  bn  river- seismographxc  explora¬ 
tion,  the  paper  by  V.  D.  Zav’yalov  on  a  method  of  spatial  seismographic 
probing,  the .  paper  by  L.  D.  Raylther  on  the  development  of  a  plane  front 
method,'  the  p^er’  by'  Ne*  Karue 'and  others '  bn  the  study  of;. physical 
and  mech^ical  properties  of  rocks  by  a  pulse  superasOnic  cbreT',-; 
samplinp"'meth<^, -etc.  ■  -  ^ 

The' section  rioted' that  seismographic  e^lorati bn  is  the  most-  accur'^ 
ate  geophysical  method  used  at  the  present  ’ time.  In' a  nurftber ' of  reg- . 
ions  in  the  Gaspiah’ lowland  area  and  other  regions,  seismographic 
e3^1oration 'is  the'  basic  method  used  in  preliminary  deep  drilling  oper-  . 
ations  performed  in 'promising  oil  and  gas  bearing  structures o  Mining 
enterprises  have  scOred  substantial  achievements  in 'developing  seismo-  ;  ; 
graphic  exploration- methods*  The  plane  front  method-  and  the  spatial 
seismographic  probing  method  have  been  deveioped'  and  are  beihg’  sucess-' 
fully  used 'by  the  Ukrainian  Geophysical  Trust,  and  a  river  seismographic 
exploration  n^ethOd:  has  been  developed  by  the  Tyumen  f)il  Ixploratidn 
Trust  i' /  '■  '.y 

Within  the  past  few  years,  the  following  methods  have  been rdeveltped 
and  used  in  production  correlation  method  of  refracted  wavesj  the  deep 
seismographic  probing  method j'  the  controlled  ^ided  receptioh' method j 
modificatiohs  of  freouency  seismographic  exploration- methods  (VGhS- 
High-Frequency  'SeiSmOgraphic  Exploration, :  and  NChS—  Low-Frequency  Seis-' 
mo^aphic  ExplorationT  and  marine'  seismographic  expioratiorio'  ■  The  fol^^ 
ing  hew  seismographic  equipment  has  been -designed,  and  is  now  usedJ  ■  a  ' 
seismographic  set  with  magnetic  recording  (SSM  -  57>  PPMZ-2)',  a  port¬ 
able;  seismographic '-set  '(SS-SljP),  marine  seismographic  sets  (MSS-58)-  ' 
piezoseismOgraphic  spits  (brscythes?)  and  various  types  of  sbismographic- 
receivers.  ~  ^  ^ 

Considerable  progress  has  been  made  at  Scientific-research  insti- .  • 
tutes  in  developing  'methods  for  interpre'iihg  seismic  data.  •  However,  ' 
seismographic  exploration  is  not  capable  of  solving  geological  prob¬ 
lems  in  all  regions'*  ‘'The  geologic'al,  efli pi ertcy  ' of  seismographic 
exploration  methods  is  particulariy  loW  in  ■bhe-prospectlng' of  .slop-*  ■  '  .  • 
ing  .platform-type  stiutcturesi  '^in  studying'  complex  structures  aiid  in  ■ 
prospecting  for  mineral ' deposits  *  ' AS  a  rule,  artticlins  s  ections  of 
tectonically  disrupted 'Upheavals- are  not  exposed  by  seismographic  • 
exp^-orationj  in  many  regions  the  exposure  depth  of  the  pit.  is  not 
sufficiently  great .  The  cost 'of  seismograpKib  exploratory  operatiohs 
is  extremely  high  in' a^  hiuhber  of  regions,  especially  in  :Siberi a  and  in  - 
the 'Far -'East.  -.'V  ,':c  -v  ■  .  . 


The  section  outlined  the  following  principal  work -trends t  the 
development  and  introduction  of  operational  methods  utilizing  repro- 
duceable  recordings  and  devices  for  the  automatic  processing  of  dataj 
the  development  of  a  theorj/-  for  grouping  receivers  and  oscillation 
sourcesj  the  development  of  methods  allowing  the  utilization  of  new 
types  of  waves  (transverse,  exchange  and  diffracted  waves)  for  obtain¬ 
ing  additional  data  on  a  geological  profile,  and  the  use  of  dynamic 
characteristic  of  seismic  waves  during  interpretation*  Particular 
attention  was  given  to  providing  industrial  enterprises  with  modei*n 
seismic  instrtiments,  equipment  and  all  auxiliary  materials  and  means 
of  transport. 

Tlie  Sectj.on  of  Electric  Geophysical  Exploration  heard  22  reports 
and  comnunications  dealing  with  the  development  of  methods  and  equip¬ 
ment  based  on  the  procedures  and  results  of  application  of  electric 
geophysical  exploration  in  solving  geological  problems.  A  large  num¬ 
ber  of  interesting  reports  and  communications  were  presented  by 
scientific-research  institutes  (A,  N.  Tikhonov,  N.  M.  Shuval-Sergeyev, 
L.  Ya.  Mzyuk,  L.  L.  Van'yun,  V.  A.  Komarov,  N.  P.  Silin,  S.  M. 

Sheyman  and  others). 

The  section  noted  a  considerable  increase,  in  the  past  few  years 
in  the  volume  of  electric  geophysical  exploration  work  for  solving 
problems  of  structxiral  geology,  and  in .  prospecting  and  surveying  min¬ 
eral  deposits  during  hydrogeological  and  geological  engineering  sur¬ 
veys,  and  during  geological  mapping  operations}  the  range  of  geologi¬ 
cal  problems  solved  with  the  aid  of  this  method  has  also  expanded. 
Procedures  and  equipment  used  in  a  number  of  nsv  electric  geophysical 
exploration  methods  have  been  developed  and  introduced,  or  are  in  a 
final  development  stage,  as  a  result  of  work  done  at  scientific- 
research  institutes,  industrial  organizations,  design  bureaus,  and 
geophysical  instrucment  building  plants.  Such  new  methods  include 
dipole  electric  probing,  marine  electric  exploration,  electric  fre¬ 
quencyprobing  methods,  magnetotelluric  profiling,  aerialelectric 
exploration  methods,  and  also  methods  utilizing  telluric  currents,  and 
the  establishment  of  an  induced  potential  field,  and  radiowave  trans- 
lucence  and  "radiokip”  metliods.  Standard  electric  exploration  sets 
ERS-23,  ERS-I6.5  and  EPL-^?,  and  electric  compensators  ESK,  KSRM  and 
EAIC  have  been  designed  and  are  now  in  use. 

The  section  noted  that  at  the  present  time,  there  is  a  definite 
possibility  for  making  greater  use  of  electric  exploration  methods  in 
solving  problems  of  structural  geology  by  using  metliods  which  are  less 
costly  1han  seismograpliic  exploration,  such  as  telluric  current,  mag¬ 
netotelluric  profiling,  and  field  formation. 
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The  use  of  aerial  electric  exploration  methods  together  with  induc¬ 
tive  -ground  metlaods.iri  iuineral  geophysics  will  result  in.  a  more  ...rapid 
study,  of  mineral,  re^ons  and  in  a  more  definite'  deteririination  of,  mineral 
and  non-<nineral  anomalies. 

•  .The  section  .recommends  an' increase  in  the  volume' of  electric  ej^lor- 
ation  work  in  prospectihg-sur'vpying  and  exploration  •  operations^;  and  also 
suggests  an  .intensification  df  Ccientifie-r esearch  and  design  work  aimed 
at  developing .amd  adopting  new  electric  exploration  methods  -and  equip- ' “ 
ment,;,,and.  improving  presently  used  methods  and  instruments.  ..  Such  work 
should  involve  primarily  the  completion'  of  the 'development,;  of  .  the.  theory, 
methods  and  equipment  used  in  electromagnetic  frequency  probing  and  of  ^ 
the  procedures  .and  instruments  used  in  the  field  formation  methodj  in 
order  to,  solve  structural  geoiogibal  pi''obleKis''..Gpnnected  with  mineral 
deposits^  iiie.  conference' re’coniinends  that  wdrk.'on  th^  feepiy  of  inter-  . 
preting  .data;  obtained  in  electric  exploration  'surve!V'’s.  be  considerably 
accelerated  and  •toat  cbraputer  devibes  be  used.= 

The  Section  of ‘Gravimetric  Exploration  heard  21  reports  devoted  to/ 
various  problems  concerning  methods  and  techniques  used  in , gra-^metrib  , 
operations,  and  to  prospects  of  their  fiirther  development.':  Great  inter¬ 
est  was  ei^qjressed  in, the  report  presented  by  L.  V,  Petrov  describing 
the  tasks  confronting  grayimetric  exploration  in-  the-  current  Seven-Year 
Plan,  and  in  the  report'.of  k.  Ye.  ?eselov,  S.  A.  Poddubnyy,  Bi.  A. 
Andreyev,  and,  other s,.- dps cribihg  the  development  status  of  new  equip®®ht 
and '.of  methods.,  used  in  interpreting  gravimetric  exploration  data. .  / 

!.  -ihe  .section  noted  that  considerable  progress  has:  been:  made  -in  the, 
field  of  gravimetric  exploration  in  recent  years.  :Eie  volume  of  gravi¬ 
metric  ..expioration  opera.tiqns;  has/  increased,  technical  equipment. has  /, 
been,rimproved,,  the  range  of  app3ied  methods  has  been  e^qianded,-  and  .the. 
geological  efficiency  of  these  methods  has  been  raised,  , At  the; pre-  . 
sent  time, .gravimetric  exploiatibn,  combined  with  .magnetic  exploration, 
supporting  .seismic  routes  .and  drilling  data  is  .one-  of  the- principal  ■ 
methods,  used  in  studying  the  deep  geological  structure  of  the  earthts, 
crust, and  in  geological  mapping.  In  many'  regions, .gravimetric  explor¬ 
ation  is  also,  used  in,  prospecting  for  oil,  gas  and. mineral;  deposits. 
Substantial  raethodLcal  achievemehts  have  been  made  in  marine. and  under¬ 
ground  gravimetric  'expioratLoni'' in  the -study  ,  of  rock  densities,  and  in 
developing  topographic  and  gebdetic  measures  allowing  the  conduct  of 
gravitational  suryeys,.  Grea-b  progress  has  been  made  in  the  interpreta¬ 
tion  .of  igravime^ic  expibratlbh  data,'  in  /methods  used  for  -classifying 
.gravita-iional  anomalies,/  .aligning  anbinalies,.>  etci , 


The  section  noted  ttiat  the  effectiveness  of  gravimetric  explora¬ 
tion  remains  inadequate  in  many  cases  and  does  not  stand  up  to  indus¬ 
trial  requirements.  The  resolving  poiver  of  gravimetric  exploration 
in  prospecting  for  mineral  deposits  and  enclosing, rocks  was  found  to 
be  inadequate  in  a  number  of  cases.  , 

The  section  outlined  the  follomng  basic  problems:  the  conduct  of 
regLonal  surveys  combined  with  other  geophysical  methods  and,  drilling j 
two-milligallic  (?)  and  milligallic  (?)  surveys  for  geological  mapping 
purposesj  the  application  of  surveys  with  gravimeters,  vaidometers  and 
gradient  meters  for  the  prospecting  and  exploration  of  ore  deposits, 
in  particular  for  deposits  located  at  great  depths|  the  accelerated 
development  and  serial  manufacture  of  high  precision  gravimeters  of 
the  GM-6m  type  and  of  gravimeter-altimeters  of  the  GW-l  type.  It 
was  deemed  necessary  to  improve  radiogeodetic  instruments  (both  air 
and  ground  modifications),  and  also  to  design  inproved  coiiputing 
devices  for  the  processing  and  interpretation  of  gravimetric  explora¬ 
tion  data. 

The  Section  of  Magnetic  Exploration  heard  2k  reports  and  communi¬ 
cations,  describing  problems  concerned  with  the  theory  and  practice  of 
interpretation  of  magnetic  exploration  data,  with  geological  results  of 
aerialmagnetic  siirveys,  and  with  methods  of  compiling  magneiic  charts 
and  instrument  building,.  Of  great  interest  were  theoretical  papers, 
describing  the  theory  of  the  geophysical  vfork  performed  by  I.  G. 

Klushin  and  S.  Shalayev,  in  which  problems  concerning  methods  of 
interpreting  magnetic  anomalies . were  ecamined,  as  well  as  the  paper 
read  by  F.  N»  Yefimov  concerning  the  development  of  methods  for  con¬ 
ducting  a  fractional  -  mineralogical  analysis  of  rocks. 

In  a  summary  report,  presented  by  V.  Ye.  Nild.tskiy,  V.  I.  Fedyuk 
and  T.  M.  Simonenko,  and  also  in  other  reports,  it  was  noted  that 
considerable  progress  was  achieved  in  recent  years  in  the  field  of 
magnetic  exploration  during  regional  surveys ,  geological  mapping  and 
prospecting  for  mineral  resources,  and  also  in  the  study  of  magnetic 
properties  of  rocks.  In  addition,  the  range  of  problems  which  are 
being  solved  with  tlie  aid  of  magnetic  exploration,  used  at  the.  pre¬ 
sent  time  in  a  contoination  with  other . geophysical  methods,  has  been 
significantly  expanded.  . 

In  recent  years,  aeromagnetic  surveys  have  found  a  particularly 
wide  field  of  application  during  studies  of  the  deep  (plutonic) 
geological  structure  of  large  areas  and  in  geological  mapping  opera¬ 
tions.  The  geological  effectiveness  of  aeromagnetic  surveys  was 
clearly  demonstrated  on  hand  of  work  done  in  the  West— Siberian  low¬ 
land,  in  Uzbekistan,  in  the  Kurile  and  Kamchatka  island  region  and  in 
the  Antarctic  region. 


In.u^ing  a  number  of  new  modifications  of  .ground  magiie tic  explora¬ 
tion,.,  favor  able  results  were , obtained  with  the  following,  methods!  .  the  . 
micromagnetic.  :survey  method  (used,  on  Jdraberlite  pipes  of  Y^utiya),  .. 
measurements  of  gradients  of  magnetic  field  components  (krivcy  Rog),  V 
use  of  variations  in  magnetic  field  elements  for, the  classification  of  ’ 
magnetic  anomalies  (Eastern  Sayan  region) o 

Ihe  following  new  instruments  and  equipment,  used  in  magnetic  explor¬ 
ation  will  soon  be  manufactured!  a  high-preoiston '.jaeromagnetometer  '. 
A  Mfll,  .the  ASG-ii5  set,  the  magnetovariatiohal  set  the  M-lh  and 

M-l6  ground,  quartz  magnetometers  and.  the  portable,  magnet<&et,e.r  'M'-i7«, 

The  design..of  instruments  .for  the  automatic  processing  of  magnetic  ,  / 
survey  data  is  in  progress.;  .Methods  involving  the  mathematical  intief-,, 
pretation  of  magnetic  field'  anomalies  have  been  further .developed.’ 

The  section  noted  the  presence  of  serious  shortcomings  ia  the  field  , 
of  magnetic  ej^lorati on,  in  spite  of  .  a  pertain  amount  pi*  progress  . 
achieved  in  this  area.  Aeromagnetic  and  ground  operations  have  so  far, 
not  been  supplied  with  adequate  technical  equipment  and  facilities. 
Methods  for  ponducting  large-scale  surveys,  etc.  have  not  been  developed 
to  a,,  sufficient  extent.  ; .  ...  '  V  ...... 

The  sectipn  recommended  the  continued  development  and  industrial  .. 
application  of  new  methodical  procedures  fpr  conducting  ^OTond  and. 
air  survej^,  which  would-  provide  the  necessary  high  .accuraoy  standards . 
required  in  such  operations.  ^  The.  section  also  recommended  that  work  ' 
on  the  . creation  of  an,  All-Union  supporting  magnetic  network" be  con-  ..  .  ' 
ducted  within  the  next  2-3  years.  Ihe  design  of  equipment  should  ;  I 
include  the  design  of  optical  ^d  mechanical  instruments,  provided  ’ 
with  compensation  pickups  of  the  second  hairmohic  type,  including  the 
development  of  guidance  systems  and  of  methods,  for  . excluding  inter¬ 
ference  signals  and  alloid.ng  the  continuous  registration,  of  signals. 

The , section  .also  passed  a, .resolution  c ailing; for  an  intensifica¬ 
tion  of  theoretical, and  experiraentai  work  aimed' at  developing  and 
introducing  radiogeodeti,c  means  for .  tying  In  the  course  ,pf.;  an  aero- 
magnetic.  sury^y  and  the.  development,  of  pew  methods  f.dr  the  .process¬ 
ing  and  qu^titative  interpretation  of  .; magnetic  anbmaiiss,  involving 
the  use  of  computing  devices.  In  addition,  development  work,  on, prob¬ 
lems  concerned  with  the  theory  and  practice  of  magnetic  exploration, 
as  applied  to  the,  study  ,  of  .ore  field  structure.s  and.  the  .exploration,  ; 
of  ore  deposits^  .^puld  be  substantially  .eo^ahdedj'  apd-  'the'.'v^^ 
large-scale  aeromagnetic.  suryeys  (ls!?6^  pOO  and  lii2|j,6(^.)  shquld  be  -  . 
sharply  incre.ased,_.,  ',1  1 
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The  Section  of  Geophysical  Bore  Hole  Surveys  heard  23  reports  and 
coiKinmi cations  dealing  Tsd.th  methods  and  techniques  used  in  core- 
sampling  (logging)  operations,  with  development  prospects  of  scientifii>- 
research  and  experimental  design  work,  and  with  the  design  and  output 
of  new  improved  instruments  and  equipment* 

The  section  noted  that  in  recent  years,  as  a  result  of  the  improve¬ 
ment  of  presently  available  and  the  development  of  new  types  of  improved 
instruments  and  equipment,  the  productivity  and  geological  efficiency 
of  logging  operations  have  been  considerably  increased,  and  that  the 
costs  of  such  operations  have  been  significantly  reduced. 

The  combined  study  methods  used  at  the  present  time  in  oil  and  gas 
wells  make  it  possible  to  isolate  samplers  and  to  estimate  their  oil 
and  gas  content  in  most  regions*  In  a  number  of  regions,  the  collect¬ 
ing  properties  of  layers  are  determined  in  order  to  calculate  avail¬ 
able  oil  and  gas  reserves. 

In  coal  deposits,  bore  hole  pits  are  correlated  by  means  of  core- 
sampling  operations,  which  also  permit  to  establish  the  presence  of 
coal  layers  and  to  detennine  their  thickness  and  structure.  As  a 
result  of  the  extensive  use  of  the  potentialities  presented  by  core¬ 
sampling  techniques,  coreless  and  partly  coreless  mine  pit  drilling 
methods  are  being  introduced  in  a  number  of  coal-bearing  areas. 

Geophysical  studies  are  being  conducted  on  a  wider  scale  in  min¬ 
eral  bore  holes,  where  layers  are  broken  down  according  to  geological 
differences  and  ore  bodies  (iron  ores,  sulfides,  and  others)  are 
separated. 

In  this  section,  reports  and  communications  were  presented  by 
V,  N,  Dakhnov,  I.  I.  Fel’dman,  K,  N.  Yakubson  and  others,  which 
described  the  development  of  new  methods  for  studying  bore  holes,  such 
as  selective  gamma-gai^a  core  sampling,  allowing  the  quantitative 
determination  of  heavy  elements  present  in  ores  (lead,  tungsten,  molyb¬ 
denum,  mercury)}  activation  analysis  for  estimating  tlie  content  of 
copper,  aluminum  and' manganese}  photoneutron  core  sampling,  used  in 
prospecting  and  reviewing  rare  element  deposits}  investigations  of  oil, 
gas  and  ore  drillings  based  on  data  of  induced  polarization  potentials. 

A  number  of  reports  such  as  those  presented  by  S.  M.  Aksel'rod, 

V.  N«  Ponomarev  and  others,  described  the  results  of  work  performed  on 
the  design  of  new  equipment,  such  as  for  example^  ihe  design  of  bore 
hole  neutron  generators,  magnetic  and  induction  core  sampling  equip¬ 
ment,  a  new  type  of  bore  hole  cement  meter,  which  malces  it  possible 
to  check  the  distribution  of  cement  behind  the  column  following 
cementing  without  the  use  of  a  radioactive  source,  a  lateral  drilling 
core-lifter,  and  a  number  of  other  geophysical  instruments. 


At'  th6  same  time,  the  section  noted  a  number  of  serious  short¬ 
comings  in  core,  sampling  operations*  The  efficiency  of  geophysical 
'  studies 'perfor^^  bore  holes  is  still  hot  alwajr^  s^^  / 

high,  ^d  a  number  of  probleiTis  still  rem^n  unSolveii  up!  io  the  pre-  ; 
sent  time.  There  are  no  reliable 'metii ode  for  isolating  collectors 

P.^hpnate  .layers  ^d  fissured  rocks,  methods  of  determining  the 
bpllecting' prbperti^  of  oil  and  gas  layers  hot  being  int^^ 
to  a  st^ficient  extent  into  operational  practice,  and  basic  theoretical 
and  bxperiitiental  work  is  lagging  behind.  '  ’  *  ‘ 

Reliable  methods  for  obtaining  qualitative  coal  characteristics 
derived  from  results  of  geophysical  studies  are  not  available,  and 
this  fact  prevents  the  development  of  highly  productive,  arid,  economic 
coreless  drilling  ..  . 

Core  sampling  operatLons  are  performed  to  a  much  sirialie!r.  extent  \ 
in  ore  deposits  than  in  oil  and  coal  deposits’*  Methods  used  in 
determining  the  presence  of  ndnerals  and  their  percentage  composition 
are  being  developed,  at  a  slow*  rate#  '  ’  .  ’ 

The  development  of  new  prOTlsing  core  s amp lirig  methods,  such  as  . 
lateral^. acoustic,  ultrasonic  and  other  types  of  core  samplihg,  is 
also  probeeding  at  a  slow  rate#  So  far,  no  combined  core’ sampling 
sets  and"  drilling  instruments,  capable  of  simtiltarieously  measuring 
several  (i;-5)  parameters  during  a  single  drilling  pass,  have  been 
designed.#;;  J  "  "  '''  " '  v  ■ ' \ 

The  volume  of  scientific-research  and  design  work  aimed  at  ; 
developing  new  geophysical  research  methods  and  designing  new  equip-  ’ 
ment  is . cpmpletely  inadequate. 

The  section  recommended  to  expand  scieritific-research^  w^  in.  the 
field  of  geophysical  btudies. of  drillings,  in  order  to  increase' the 
effectiveness  of  separatirig  arid  estimating  oil  arid  gas' collectors  in. 
carbonate  deposit's,  and  of/ fissured  collectors,  and  to  determine  the 
quality  of  coals  and  the  location'  of  mineral  2pries.>  .establisl^  at 
tbe  same  time  the  mineral  percentage'  content  iri  these  zones#  The 
design  of  combiried  core-sanplirig  s.eiS;>  bf  iriduOti op,  later 
and  selective  gamma-gamina  core  sampling  equipment,  of  instruments  oper¬ 
ating  at  high  temperatures,  and  pressures,  of  drilling  pore  lifters  of 
van  pus  diameters,  etc#  rshp.uld  be  apcslerated.  ,/it  is,  also,  necpssary  - 
to  Speed  up  the  application  pf  .ad;v^ariced  operatiori’al  methods  arid  the  .' 
introduction  of  automation  and  complex  mechanizatibji.  in  basic,  arid 
auxiliary  operations #''’■  ■  V. 


The  conference  adopted  a  resolution,  containing  the  following 
recomraendations ; 

1»  To  introduce  geophysical  exploration  methods  in  all  types  of 
combined  geological-exploratory  operations  and  in  all  of  their 
stages,  in  order  to  achieve  a  higher  degree  of  geological  and  econ¬ 
omic  efficiency.  To  mal<e  a  more  extensive  use  of  aerogeopbgrsical 
survey  methods,  and  to  put  into  effect  a  complex  mechanization  and 
automation  of  labor-consuming  geophysical  operations,  such  as  seis- 
mographic  exploration  and  core-sampling  of  drillings. 

2.  To  intensify  work  concerned  with  the  general  application  of 
results  obtained  in  geological-geophysical  surveys,  with  the  study 
of  physical  properties  of  rocks  and  ores,  and  to  draw  up  methodical 
handbooks  and  instructions  describing  each  geophysical  method.  To 
sharply  curtail  the  development  schedule  of  experimental  models  of 
new  equipment,  and  to  reinforce  design  offices  engaged  in  the  con¬ 
struction  of  geophysical  equipment. 


The  conference  noted  the  need  of  improving  the  quality  of  manu¬ 
factured  equipment,  of  spare  parts,  drilling  machinery,  field  equip¬ 
ment  and  special  materials.  Larger  numbers  of  electronic  and  radio 
engineering  specialists  should  be  recruited  by  geophysical  enter¬ 
prises.  Educational  institutions  should  increase  the  number  of 
graduating  engineers  and  technicians  in  accordance  with  the  plan 
calling  for  an  expansion  of  geophysical  operations  during  the  next 
seven-year  period.  The  conference  performed  a  large  amount  of  use¬ 
ful  work,  by  outlining  in  its  directives  the  basic  development  trends 
of  all  geophysical  methods,  and  by  exposing  the  presence  of  serious 
shortcomings  in  the  organization,  conduct  and  technical  equipment  of 
geophysical  operations. 

Participants  at  the  conference  made  a  number  of  critical  obser¬ 
vations,  which  will  undoubtedly  be  taken  into  consideration  in  order 
to  ensure  the  necessary  development  rate  of  geophysical  survey  methods 
in  the  veiy  near  future. 


* 
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